Purpose:The role of health-system pharmacists continues to expand, and this area of pharmacy practice increasingly requires augmented baseline training. It is unclear how Post Graduate Year 1 (PGY-1) pharmacy residencies may be changing to meet these needs.The objectives of our survey were to describe PGY-1 pharmacy residency program design among academic medical centers, characterize program changes enacted over 5-year period, and describe career paths among PGY-1 pharmacy residency graduates. Methods: A 32-item questionnaire was developed independently, which was reviewed and validated by 4 residency program directors. The survey was uploaded to an online survey tool and sent electronically to residency program directors of 109 Vizient academic medical centers with PGY-1 pharmacy residency programs. Residency program directors were identified from a list of Vizient-participating hospitals. The survey was re-sent at 2-week intervals on 4 occasions to improve response rates. SPSS version 23.0 was used to analyze the data. Results: Overall, 49 (45%) of hospitals responded to the survey. Survey responses showed statistically significant increases over the 5-year survey period in the following areas: the number of PGY-1 resident positions offered (P = .001), percent of time spent on teaching experiences (P = .001), and percentage of PGY-1 residents pursuing PGY-2 or fellowship training (P = .026).
Introduction
According to the American College of Clinical Pharmacy position statement on the vision of the future of pharmacy, direct patient care will be the standard for future pharmacy practice. 1 Given that assumption, the position statement affirms that residency training should become a prerequisite for entry into pharmacy practice by 2020. The American Society of Health-System Pharmacists (ASHP) has committed to the goal that all new college of pharmacy graduates with direct patient care responsibilities will be required to complete an ASHP-accredited PGY-1 pharmacy residency by the year 2020. 2 More recently, ASHP's consensus document from the Pharmacy Practice Model Initiative Summit recommended "pharmacist completion of ASHP-accredited residency training or achievement of equivalent experience" as part of an optimal pharmacy practice model and that successful implementation of such pharmacy practice models would require increased numbers of residency-trained pharmacists. 3 Furthermore, certain positions, particularly hospital clinical/staff pharmacist positions, are increasingly perceived to require a PGY-1 pharmacy residency as an entry level requirement. 4, 5 This change is likely due to the expanding role of health-system pharmacists and the increasing availability of PGY-1 pharmacy residency-trained pharmacists. 4 Despite all of these trends, there are limited data to describe current PGY-1 program designs and how programs may be evolving in recent years to meet the changing landscape of acute care pharmacy practice. To gain understanding of these issues, we developed a survey with the following primary objectives: (1) to describe current residency program design at academic medical centers; (2) to discuss changes made to residency programs over the 5-year survey period; and (3) to characterize PGY-1 pharmacy residency graduate career choices over the 5-year survey period.
Methods

Study Design
A list of Vizient-participating academic medical centers with ASHP-accredited PGY-1 pharmacy residency programs in the United States as of January 1, 2017, was compiled. Vizient University HealthSystem Consortium is the largest and most comprehensive network of academic medical centers in the United States. Vizient was utilized as a means for obtaining a list of academic medical centers in the United States. 6 Residency program director e-mails were identified using the ASHP Online Residency Directory. A total of 109 Vizient academic medical centers with ASHP-accredited PGY-1 pharmacy residency programs were identified.
Survey Development and Content
A 32-item questionnaire was developed by the authors. The questionnaire was reviewed by 4 external residency program directors to ensure clarity of the survey questions. The survey was revised based on feedback from the reviewers. The questionnaire is summarized in the appendix. For the purposes of this survey, staffing was defined as any time spent in pharmacy operations, order validation, or a dispensing role. Internal medicine was defined as inpatient adult or general medicine. Academic medical centers were selected to survey in an effort to investigate a targeted group of institutions with similar clinical practice environments.
The survey was divided into 3 sections, each of which contained questions that fulfilled the study's objectives. The first section contained questions to assess PGY-1 pharmacy residency program demographics and design. The second section contained questions that assessed key changes that have occurred within the pharmacy residency program over the 5-year survey period. The 5-year survey period was defined as the 2011-2012 residency academic year to the 2016-2017 residency academic year. These questions were asked in pairs and sought to evaluate different characteristics of the programs over the 5-year survey period. The third section sought to characterize future training and career paths among PGY-1 pharmacy residents. These questions were also asked in pairs and asked about different PGY-1 pharmacy resident career path choices during the 5-year survey period.
Survey Administration
The survey was granted an exemption by the Institutional Review Board at our institution. The final survey was uploaded to an online survey tool and was e-mailed to PGY-1 pharmacy residency program directors within the Vizient academic medical centers with an invitation to complete the survey. The survey was initially distributed in January 2017 and 4 additional reminder e-mails were sent at 2-week intervals to those who had not completed the survey to improve overall response rates. All survey responses were completely anonymous.
Statistical Analysis
All data were aggregated and analyzed using IBM SPSS version 23.0 (IBM Corporation, Chicago, Illinois). Statistics were selected based on the distribution of the data. Descriptive statistics were used to present the results. Data were nonnormally distributed and were analyzed by the Wilcoxon signed rank test and reported in median and interquartile range. All tests were 2-tailed and a P value of less than .05 was chosen for statistical significance.
Results
Of the 113 Vizient Academic Medical Center members, 109 had ASHP-Accredited PGY-1 pharmacy residency programs. Forty-nine (45%) programs responded to the survey. Five responders did not have a PGY-1 pharmacy residency program for a full 5 years prior to the survey and were excluded from data analysis. Table 1 displays the characteristics of the hospitals and residency programs among included responders. The hospitals varied in size, ranging from 200 beds to ≥1000 beds. Most pharmacy residency programs had been ASHP accredited for greater than 15 years (70.5%). Table 2 displays required and elective learning experiences, which varied greatly between pharmacy residency programs. The majority (≥50%) of pharmacy residency programs required residents to rotate through internal medicine, administration, orientation, critical care, research, ambulatory care, and pharmacy operations learning experiences.
The number of PGY-1 pharmacy resident positions offered increased over the 5-year survey period from a median of 4 to a median of 5 positions (P = .001, Figure 1 ). The percentage of time spent on teaching experiences also increased over the 5-year survey period from a median of 5% to a median of 10% of time (P = .001, Figure 2 ). The percentage of time spent on internal medicine and elective learning experiences varied greatly among residency programs. Residents spent a median of 10% of time on internal medicine learning experiences and a median of 40% of time on elective learning experiences. Overall we did not find a change in the percentage of time residents spent on either of these areas over the 5-year survey period (P = .858, P = .699), respectively. While there has been some increase in staffing requirements over the 5-year survey period, from a median of 14% to a median of 15% of time, this finding was not statistically significant (P = .086). Percent of time residents spent on research experiences over the 5-year survey period remains the same at a median of 10% of time (P = .34).
Resident career path choices did change significantly over the 5-year survey period. Our results demonstrated an increase from a median of 50% to a median of 70% of residents pursuing PGY-2 or fellowship training after completing PGY-1 pharmacy residency (P = .026, Figure 3) . The survey showed a decrease in pharmacy residents that accepted a hospitalbased clinical/staff position in the year directly after PGY-1 residency training, from a median of 50% to a median of 30% (P = .014, Figure 4 ). Fewer than 5% of residents were found to go directly into academia or ambulatory care practice sites immediately following PGY-1 residency training, and this did not change over the 5-year survey period.
Of the residency programs that responded to the survey, 54% require either PGY-1 pharmacy residency training or 3 years of hospital work experience as a minimum qualification for a hospital staff pharmacist position. Of those institutions, 29% require PGY-1 pharmacy residency training and 25% require either PGY-1 pharmacy residency or at least 3 years of hospital work experience. The survey showed that 32% of institutions did not require any hospital or residency experience as a minimum qualification for a hospital staff pharmacist position. The remaining 14% of institutions replied "none of the above" or "other," which some responders specified that qualification requirements were "PharmD with residency preferred," "depends on the position," or "6 months of hospital experience."
Discussion
As pharmacy practice at academic medical centers continues to evolve, we sought to understand how PGY-1 pharmacy residency programs might also be adjusting. Although our survey results reveal some significant changes in specific areas, consistent large-scale changes are not evident over the 5-year historical period. While significant changes have been occurring within individual programs, many of these changes did not transcend across programs.
The most common change to program design was an increase in the amount of teaching experiences provided to PGY-1 residents. This was the only program design change that was found to be significant. We found a near doubling of these types of learning experiences occurring over the 5 year survey period. This could likely be due to a number of factors. First, the updated ASHP Competency Area, Goals, and Objectives document was approved in 2014 which incorporated new goals and objectives for teaching, education, and dissemination of knowledge for PGY-1 pharmacy residency programs. 7 The timing of this Required learning experiences >75% 50-75% <50%
Elective learning experiences >75% 50-75% <50%
occurred roughly halfway through the 5-year survey period and likely had an impact on the amount of time residents spent on teaching experiences at many programs. Second, the number and size of pharmacy colleges have continued to expand over the 5-year survey period. 8 Finally, the increased affiliation between academic medical centers and colleges of pharmacy and the introduction of the concept of layered learning have likely contributed to an increase in the expectations of PGY-1 residents participating in the precepting of pharmacy students. 9 In addition to program design, we found a significant increase (25%) in the number of PGY-1 pharmacy resident positions being offered. This finding was not surprising and mirrors data revealed by the ASHP Match Statistics. These data show an increase from 2268 to 3309 applicants matched to PGY-1 positions from 2012 to 2016, a 46% increase over 4 years. 10 The survey revealed that the number of PGY-1 pharmacy residents going on to PGY-2 or fellowship has increased significantly over the 5-year survey period, while the number of PGY-1 pharmacy residents going directly into hospital-based positions in the year after PGY-1 pharmacy residency has decreased. A 2010 survey of ASHP member pharmacists found that of pharmacists who completed postgraduate training, 53% Note. The error bars in Figure 2 represent the interquartile range.
worked in a hospital-based position. 11 A recent publication by Bishop and colleagues also reported a high percentage of PGY-1 pharmacy residents pursuing hospital-based positions as clinical staff pharmacists. 4 These data are consistent with our findings at the beginning of the 5-year survey period which demonstrate a median of 50% of pharmacists completing PGY-1 pharmacy residency worked in a hospital-based position. According to the ASHP Match Statistics, the percentage of PGY-1 pharmacy residents matched to a PGY-2 pharmacy residency position in the following year has increased from 26% to 34% from 2012 to 2016, respectively. 10 This increase is consistent with our data which demonstrate a 20% increase in PGY-1 pharmacy residents that pursue PGY-2 pharmacy residency over the 5-year survey period. This increased pursuit of and placement into PGY-2 pharmacy residencies will result in an increased number of specialized clinical pharmacists. This change could suggest a trend toward increased specialization in clinical pharmacy practice. However, this change may also reflect that there have been changes in the available job opportunities for PGY-1 pharmacy residency graduates. Regarding current hiring requirements at academic medical centers, 29% of responders to our survey now require a minimum of PGY-1 pharmacy residency as a minimum qualification for a hospital staff pharmacist. Historically, no pharmacy residency training was required for a hospital staff pharmacist position. With the increase in the number of PGY-1 pharmacy residents graduating, we hypothesize that this 29% will continue to increase.
Our data reaffirm currently available ASHP match data that show continued growth in PGY-1 and PGY-2 residency program participation. Despite this redundancy, our survey provides unique and meaningful data about possible changes occurring with program design. Notably, designs continue to be highly variable between programs. While numerous changes to individual program designs were evident from our survey data, an increased emphasis on teaching experience was the only unifying change found across programs.
Limitations are inherent with a survey, and asking questions with percentage responses does lend some bias in this study. Our incomplete response rate, at 45%, can be considered a potential limitation. However, current survey literature similar in design to our survey also suggests a response rate between 30% and 60%. [12] [13] [14] [15] Evaluating changes over the 5-year survey period may have been a limitation as some programs may have implemented major changes earlier than 5 years ago. Other limitations that come with a survey are the potential for misinterpretation of survey questions and recall bias when filling out the survey.
Conclusion
Substantial variation between PGY-1 pharmacy residency program designs exists at academic medical centers. Though numerous design changes are occurring among individual programs, an increased emphasis on training in the area of teaching is evidenced across programs. An increasing number of PGY-1 program graduates from academic medical centers are pursuing specialized training, which is congruent with a national expansion in PGY-2 training opportunities. This may suggest a shift toward increased specialization in clinical pharmacy practice or overall changes in career opportunities. The overall effect of these changes on current and future pharmacy practice deserves further analysis. 
